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挥关键的调控作用。静息状况下，NF-κB 与 NF-κB 抑制因子 IκBα (Inhibitor of 
NF-κB，IκBα) 在胞质中形成复合物，其功能活性被抑制。但当细胞受到上游配
体(例如肿瘤坏死因子α (tumor necrosis factor α，TNFα)的刺激之后，IκBα蛋白会
被泛素化降解，释放 NF-κB 入核，激活 NF-κB 信号通路，对机体受到的刺激产
生应答反应。NF-κB 对几百种下游靶基因进行有序地调控以维持机体的稳态。 
E3 泛素连接酶 Smurf1（Smad ubiquitylation regulatory factor-1）属于 HECT
家族中 C2-WW-HECT 亚家族的成员，最早发现它能够选择性地结合受体调节蛋
白 Smad 家族的成员，并使其泛素化降解，从而负调控 BMP 信号通路。随着研
究的深入，现已证明其与机体内多条信号通路有着密切的关系，包括 TGF-β 信
号通路、非经典的 Wnt 信号通路、MAPK 信号通路等。因此 Smurf1 参与了包括
细胞生长、胚胎发育、细胞迁移、细胞极性及自噬等众多的生理功能，但关于其
在免疫过程中调控的报道还比较少。 
在本篇论文中，我们发现在正常细胞 293T 中，Smurf1 通过稳定 IκBα的蛋白
水平来抑制由 TNFα诱导激活的 NF-κB 信号通路，进一步起到抑制炎症的作用，
揭示了 Smurf1 可以参与调控细胞的免疫过程。然而，在某些癌细胞中，Smurf1







































Nuclear factor κB (NF-κB) is a family of transcription factors which is widely expressed 
and conserved among mammals. It plays a pivotal role in a broad range of physiological and 
pathological processes, including immunity, inflammation, development and tumorigenesis. 
The inhibitor of NF-κB (IκBα) inhibits NF-κB activity via forming a complex with NF-κB 
and retaining in the cytoplasm in the resting stage. Upon stimulation by its ligands such as 
tumor necrosis factor α (TNFα), IκBα is phosphorylated and degraded , releasing NF-κB into 
the nucleus. The activated NF-κB regulates downstream genes to maintain the physiological 
equilibrium.  
Smurf1 (Smad ubiquitination regulatory factor 1) belongs to the HECT (homologous to 
the E6-AP carboxyl terminus) family of E3 ubiquitin ligases. It is first identified as a negative 
regulator of BMP (bone morphogenetic protein) signaling pathway by selectively 
down-regulating Smad1 and Smad5. Subsequent studies revealed that Smurf1 is also 
involved in regulating many other cellular activities，including cell growth, cell polarity and 
motility, autophagy, etc. However, researches about Smurf1 in regulating immunity are rare. 
Here we report that Smurf1 can inhibit TNFα-triggered NF-κB activation by stabilizing 
IκBα protein levels, and further inhibits inflammation in 293T cells. Thus, we illustrated that 
Smurf1 is also involved in regulating immunity. Intriguingly, in some cancer cell lines, we 
surprisingly found that Smurf1 could decrease IκBα protein levels and therefore enhance 
NF-κB pathway. In reaction to the phenomenon, we speculate that the microenvironment of 
cancer lead to the opposite result. However, the mechanisms for dual role of Smurf1 remain 
to be resolved. 
 









































图 1.1 NF-κB 的下游靶基因及其功能[6] 















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
